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(57) ABSTRACT

Methods and drill guide systems that provide internalization
of the biceps tendon with use of fixation devices such as the
Arthrex BicepsButton™ or Pectoralis Button tensioned out-
side a smaller converged drill hole. The technique converges
two angled drill holes and use the button to fixate a rein-
forced (whipstitched) biceps tendon into a single bone
versus stabilizing two bones. The biceps tendon 1s being
pulled mto the larger of the drilled holes and fixed by the
button outside of the smaller drilled hole.
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PROXIMAL BICEPS TENODESIS WITH
BICEPS BUTTON

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 60/934,270, filed Jan. 31, 2014, the entire
disclosure of which is incorporated by reference herein.

FIELD OF THE INVENTION

The present mvention relates to the field of surgery and,
more specifically, to tendon repairs for reconstructive sur-
geries.

BACKGROUND OF THE INVENTION

A common type ol biceps tendon tear 1s detachment
(partial or complete) of one of the biceps tendons within the
shoulder joint. There are two attachments of the biceps
tendon at the shoulder, one within the shoulder joint (the
long head of the biceps) and the other 1n front of the shoulder
joint (the short head of the biceps). Injuries to the proximal
biceps tendon almost always mvolve the long head of the
biceps. When the long head of the biceps tendon 1s damaged,
a treatment that may be considered 1s biceps tenodesis.

A biceps tenodesis procedure involves cutting the long
head of the biceps just prior to 1ts insertion on the superior
labrum and then anchoring the tendon along 1ts anatomical
course more distally along the humerus. A number of
different anchoring techniques are currently used by sur-
geons. These techniques include fixation devices such as
cortical buttons, Bio-Tenodesis screws and suture anchors.
The key to performing a biceps tenodesis 1s moving the
tendon from 1ts normal attachment within the shoulder joint
to a new location further down the humerus. An optimal
technique would be characterized by limited anterior inci-
sions, early range of motion due to strength and gapping of
the repair, and minimum complications.

There 1s a need for improved methods of attachment of the
biceps tendon outside of the shoulder joint that can cause
tewer problems within the joint. Also needed are methods
and devices that allow internalization of the biceps tendon
with use of fixation devices (such as cortical buttons) that are

tensioned outside a smaller converged drill hole.

SUMMARY OF THE INVENTION

The method of the present invention provides internal-
1zation of the biceps tendon with use of fixation devices such
as the Arthrex BicepsButton™ or Pectoralis Button ten-
sioned outside a smaller converged drill hole. The technique
converges two angled drill holes and use the button to fixate
a reinforced (whipstitched) biceps tendon into a single bone
versus stabilizing two bones. The biceps tendon 1s being
pulled into the larger of the drilled holes and fixed by the
button outside of the smaller drilled hole.

These and other features and advantages of the invention
will be more apparent from the following detailed descrip-
tion that 1s provided in connection with the accompanying,
drawings and illustrated exemplary embodiments of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1-3 1llustrate various views of a drill guide system
used in the method of proximal biceps tenodesis of the
present mvention.
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FIGS. 4-19 illustrate subsequent steps of a method of
proximal biceps tenodesis of the present invention with the

dr1ll guide system of FIG. 1 (biceps tenodesis with outrigger
and button).

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1

In the following detailed description, reference 1s made to
various specific embodiments 1n which the invention may be
practiced. These embodiments are described with suflicient
detail to enable those skilled in the art to practice the
invention, and it 1s to be understood that other embodiments
may be employed, and that structural changes may be made
without departing from the scope of the present invention.

The techmique of the present invention improves the
biomechanics of the overall repair and helps overcome
surgeons’ concerns about rapid return to ADLs. The tech-
nique reliably seats the tendon against the proximal cortex of
the bone socket, maximizing the surface area for bone to
tendon healing. The technique takes advantage of cortical
fixation, while providing the unique advantage of minimiz-
ing gap formation. The proximal biceps tenodesis technique
restores the anatomical footprint and provides the optimal
strength and biomechanical characteristics to allow 1imme-
diate active range of motion.

The technique converges two angled drill holes and use a
fixation device (such as an exemplary biceps or pectoralis
button) to fixate a reinforced biceps tendon (for example, a
sutured or whipstitched biceps tendon) mto a single bone
versus stabilizing two bones. An exemplary BicepsButton™
1s detailed and described, for example, 1n U.S. Patent
Application Publication No. 2009/0105734, entitled “Ten-
don Repair Using Tendon-Slide Technique”, the disclosure
of which 1s incorporated 1n its entirety by reference herein.
The biceps tendon 1s being pulled into the larger of the
drilled holes and fixed by the pectoralis button outside of the
smaller drilled hole.

The present mvention provides a method of biceps teno-
desis by 1nter alia the steps of: (1) exposing a biceps tendon
attached to an extremity of a patient; (11) providing a drll
guide system comprising a triangular guide including a
plate, a first cannulated tube and a second cannulated tube,
the second cannulated tube being configured to allow a
cannulated sleeve and drill to pass therethrough, the plate,
the first cannulated tube and the second cannulated tube
being integrally attached to each other and oriented 1n an
overall triangular configuration; (111) forming a first tunnel or
socket; (1v) forming a second tunnel or socket in the
humerus with the dnll guide system, so that the second
tunnel or socket 1s spaced apart from the first tunnel or
socket and intersects the first tunnel to form a resulting
humeral intersecting structure having a V-shaped configu-
ration; (v) attaching at least one flexible strand to the biceps
at a biceps region adjacent the first tunnel or socket; (v1)
inserting the biceps 1n the first tunnel or socket; (vi1) pulling
the at least one flexible strand attached to the biceps through
and out of the second tunnel or socket; and (vi11) securing the
at least one flexible strand with a fixation device (for
example, a button) on a cortical surface of the humerus.

The present invention provides a method of arthroscopic
biceps tenodesis by inter alia the steps of: (1) exposing a
biceps tendon attached to an extremity of a patient; (11)
forming a unicortical bone socket (first socket) into proximal
humerus on which the biceps tendon i1s attached, at the
inferior border of the bicepital groove; (111) mserting a first
drill guide of a triangular guide into the unicortical bone
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socket; (1v) with the first drill guide remaining in place,
forming a second tunnel or socket in the humerus with a
second drill guide of the triangular guide, so that the second
tunnel or socket 1s spaced apart from the first socket and
intersects the first socket to form a resulting humeral nter-
secting structure, the first and second drill guides being
non-parallel relative to each other, to allow the resulting
humeral intersecting structure to have a V-shaped configu-
ration; (v) attaching at least one tlexible strand to the biceps
tendon adjacent the first socket; (v1) loading the ends of the
at least one tlexible strand through a suture passing device
(such as a FiberStick™ suture or nitinol loop, for example)
and pulling the ends of the at least one flexible strand
attached to the biceps through and out of the second tunnel
or socket, to dock the biceps into the first socket; and (vi1)
securing the ends of the at least one flexible strand to the
cortical bone surface by tying the ends on top of a Biceps-
Button™ or pectoralis button.

Referring now to the drawings, FIGS. 1-3 illustrate vari-
ous views of a drill guide system 30 of the present invention
used 1 a method of proximal biceps tenodesis to achieve
final repair 100 (FIG. 19).

The system 30 includes a triangular guide 10 which
includes a plate 10a with a cannulated tube 135 on the inferior
portion and a cannulated tube 25 on the superior portion.
System 30 also includes a cannulated sleeve 26 (adjacent to
the superior cannulated tube 25) and a drill 27 configured to
pass through the cannulated sleeve 26. System 30 also
includes a solid rod 16 (adjacent to the inferior cannulated
tube) designed to pass through the cannulated tube 15.

Inferior cannulated tube 15 (first drill gmde 15 or dnll
guide #1) and superior cannulated tube 25 (second drill
guide 25 or drill gmide #2) are configured to be non-parallel
to each other and to plate 10a so that, when viewed from the
top, the plate 10a, inferior tube 15 and superior tube 235 form
a triangular shape. Preferably, the angles of the triangular
shape formed by the three structures are about 60 degrees.

As shown m FIGS. 2 and 3, the tip of the inferior
cannulated tube 13 of the triangular guide 10 has a pilot hole
15a which provides for a drll stop and a method to capture
a stiffened suture using the solid rod 16 (as detailed below).

An exemplary series of steps of a method of proximal
biceps tenodesis of the present invention is set forth below.
Although, for simplicity, the invention will be described
with reference to biceps tendon, the imnvention 1s not limited
to this exemplary only embodiment and has applicability to
any type of native tendon.

FIG. 4: In an arthroscopic or open fashion, a unicortical
socket 91 1s formed 1n bone 90 (proximal humerus 90) at the
desired level of the biceps tenodesis. Proximal humerus 90
1s shown with bone socket 91 formed at the inferior border
of the bicepital groove.

FIG. 5: The inferior cannulated tube end 15 i1s imserted
into the previously formed bone socket 91 and the cannu-
lated sleeve 26 1s then inserted into the cannulated tube 235
on the superior portion of the triangular guide 10 as shown.

FIGS. 6 and 7: The drill 27 1s mserted into the superior
cannulated sleeve 26 and drilled into the bone 90 forming an
intersection bone tunnel 93 to the previously formed uni-
cortical bone socket 91. Because of the alignment of the
inferior and superior tubes 15, 25, bone tunnel 93 intersects
bone tunnel 91, 1.e, the two bone tunnels form a resulting
humeral intersecting structure having a V-shaped configu-
ration.

FIG. 8: A flexible material 60, for example, a stiffened
suture 60 such as Arthrex FiberStick™ or a PDS suture 60

1s 1nserted 1nto the superior cannulated sleeve 26 and pushed
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down till 1t seats into the tip of the inferior cannulated tube
15 within the bone socket 91.

FIG. 9: The solid rod 16 1s inserted into the inferior tube
15 of the tnnangular guide 10 and fully seated to capture the
stiffened suture 60 (FiberStick™) or PDS suture 60.

FIG. 10: The entire guide 10 1s then removed with the
captured stiffened suture 60 which will then be used to
shuttle the locking stitch suture 51 placed 1n the biceps 50
(as detailed below).

FIG. 11: The stiffened suture 60 has been passed through
the 1intersecting bone tunnels 91, 93 which will then be used
to shuttle the locking stitch suture 51 placed in the biceps 50
(as detailed below).

FIG. 12: A suture passing device 63 1s then used to pass
at least one flexible strand 51 (a free suture 51) through the
biceps tendon 50 creating a stitch region 55 (a locking suture
stitch 55).

FIG. 13: Locking stitch 55 1s formed 1n biceps tendon 50

(around the long head 52) at a position adjacent to the
inferior bone socket 91.

FIG. 14: A loop knot 66 1s formed 1n the inferior tail of the
stilened suture 60 which was previously passed through the
intersecting bone tunnel 91, 93. Both suture ends 51a, 515
from the suture 51 of lockmg stitch 55 passed through the
biceps tendon S0 are placed within the loop knot 66 which
1s then tightened.

FIG. 15: The superior end of the suture shuttle 1s pulled
to deliver the ends 51a, 515 of the locking stitch 55 that were
previously placed 1n the biceps tendon 350.

FIG. 16: The resected biceps 50 with locking stitch 55 1s
then delivered into the inferior bone socket 91 using a shuttle
method.

FIG. 17: The end 50a with locking stitch 35 of the biceps
50 1s “docked” into the inf

erior bone socket 91 with the
attached locking stitch ends exiting the superior bone tunnel
93.

FIG. 18: The two suture ends 31a, 515 from the biceps
locking stitch 35 are placed individually into a fixation
device 80, for example, a button 80 (button implant 80 such
as BicepsButton™ 80).

FIG. 19: The button implant 80 1s secured against the
proximal bone tunnel 93 with locking suture knots 88
formed by suture ends 51a, 515, to achieve final repair 100.

During surgery, to obtain resected biceps 50 with locking
stitch 55, the biceps tendon 50 (attached to an extremity of
a patient and to humerus 90) may be first exposed and
reflected away from the bicipital groove with a grasper
instrument, for example. The long head of the biceps 1is
identified. The native tendon biceps may be exposed without
externalizing the native biceps.

Using suture passing instrument 65, such as a Scorpion
Suture Passer, pass at least one flexible strand 51 (for
example, suture such as a #2 FiberWire® suture) through at
least a portion of the biceps 50 adjacent the bone socket 91
(1.e., 1n the immediate vicinity of the bone socket 91) to form
stitched region 55 and tails, ends or limbs S1a, 515 of the at
least one flexible strand 51. Biceps tendon 50 may be
whipstitched arthroscopically with a suture passer instru-
ment such as Arthrex Scorpion Suture Passer or similar
instrument, to obtain stitched/whipstitched region 55 of the
biceps tendon 50. The tendon may then be cut/resected
above the stitched/whipstitched region 355.

As a result of the configuration of the drill guide system
30, the two bone sockets or tunnels 91, 93 are formed 1n a
direction oblique to the bone, 1.e., non-perpendicular to the
humeral cortex, so that the two bone sockets or tunnels 91,
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93 intersect within the bone 90 and form the resulting
combined tunnel with a V shape.

The technique of the present invention restores the biceps
anatomy to the humeral side, takes advantage of superior
biomechanics, relies on bicortical fixation, and allows
immediate postoperative range of motion.

A method of tendon repair of the present mvention
comprises the steps of: (1) forming a first bone socket and a
second bone socket 1n a bone adjacent a native tendon, the
native tendon being naturally attached to the bone, the first
bone socket being spaced apart from the second bone socket
at a cortical surface of the bone but 1ntersecting with each
other within the bone; (11) passing a flexible strand around or
through a region of the native tendon adjacent the first bone
socket; and (111) passing the flexible strand through the first
bone socket, through the second bone socket and out of the
second bone socket, to insert the native tendon into the first
bone socket. The flexible strand may be secured on the bone
cortex by button fixation, for example, or similar fixation
techniques. The first bone socket may have a diameter
greater than the diameter of the second bone socket.

An exemplary method of arthroscopic biceps tenodesis
comprises inter alia the steps of: (1) forming a unicortical
bone socket 91 at the inferior border of the bicepital groove
on the proximal humerus; (1) serting a first cannulated
tube 15 of a dnll guide system 30 into the unicortical bone
socket 91; (111) with the first cannulated tube remaining 1n
place, forming a second tunnel or socket 93 1n the humerus
with a second cannulated tube 25, a cannulated sleeve 26
and a drill 27, so that the second tunnel or socket 93 i1s
spaced apart from the first tunnel or socket 91 and intersects
the first tunnel 91 to form a resulting humeral intersecting,
structure, the first and second cannulated tubes being non-
parallel relative to each other, to allow the resulting humeral
intersecting structure to have a V-shaped configuration; (1v)
attaching at least one flexible strand 51 to a biceps tendon 50
at a region adjacent the unicortical bone socket 91; (v)
passing the at least one flexible strand 51 through both the
first and second sockets 91, 93 to insert the biceps tendon
into the first socket; and (v1) securing the at least one flexible
strand 51 to a fixation device 80 (for example, a button 80)
onto the humeral cortex.

The surgical repairs of the present invention may employ
any type of flexible material or suture 60, 51, for example
FiberWire® or FiberTape® or FiberChain®. Flexible strand
or cord 60, 51 may be made of any known suture construct,
such as multifilament, braided, knitted, woven suture, or
including fibers of ultrahigh molecular weight polyethylene
(UHMWPE) or the FiberWire® suture (disclosed in U.S.
Pat. No. 6,716,234, the disclosure of which is hereby incor-
porated by reference in its enfirety herein). FiberWire®
suture 1s formed of an advanced, high-strength fiber mate-
rial, namely ultrahigh molecular weight polyethylene (UH-
MWPE), sold under the tradenames Spectra (Honeywell)
and Dyneema (DSM), braided with at least one other fiber,
natural or synthetic, to form lengths of suture material. The
preferred Fiber Wire® suture includes a core within a hollow
braided construct, the core being a twisted yarn of UHM-
WPE.

The flexible strand 51 may be also 1n the form of flat
suture tape (for example, a collagen stufled suture tape or a
high strength suture tape, such as disclosed 1n U.S. Pat. No.
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7,892,256) or a combination of suture and tape, a stiil
material, or combination of stiff and flexible materials,
depending on the intended application. The flexible strand
51 may be also 1n the form of a suture chain described 1n

U.S. Pat. No. 7,803,173 and/or 1n U.S. Patent Appl. Publ.
No. 2007/0135843, the disclosures of both of which are
incorporated by reference in their entirety herewith. The
strands 31 may also be formed of a stiff matenal, or
combination of stifl and flexible matenials, depending on the
intended application. The strands may be also coated and/or
provided 1n different colors.

Although the present imvention has been described 1n
connection with preferred embodiments, many modifica-
tions and variations will become apparent to those skilled in
the art. While preferred embodiments of the invention have
been described and illustrated above, it should be under-
stood that these are exemplary of the mvention and are not
to be considered as limiting. Accordingly, 1t 1s not intended
that the present invention be limited to the illustrated
embodiments, but only by the appended claims.

The mvention claimed 1s:

1. A method of proximal biceps tenodesis, the method
comprising the steps of:

exposing a native biceps without externalizing the native

biceps;

forming a first bone socket 1n a proximal humerus, at an

inferior border of a bicepital groove;
inserting a first cannulated tube of a drill guide system
into the first bone socket, the drill guide system includ-
ing a triangular guide having a plate, the first cannu-
lated tube, and a second cannulated tube, the first and
second cannulated tubes being non-parallel to each
other and to the plate, the drill guide system further
including a solid rod, a cannulated sleeve, and a drill;

while the first cannulated tube remains in place, forming
a second bone socket at a location superior to the first
bone socket with the second cannulated tube, the can-
nulated sleeve, and the drll, the second bone socket
intersecting the first bone socket and forming a result-
ing bone tunnel having a V shape;

passing a first flexible strand through the first socket and

the second socket of the resulting bone tunnel having
the V shape;

passing a second flexible strand around or through the

native biceps adjacent the first bone socket to form at
least one locking stitch and two free ends;

employing the first flexible strand, passing the two free

ends of the second flexible strand through the first and
second bone sockets, and out of the second bone
socket:;

pulling on the two Iree ends to 1nsert the native biceps into

the first socket of the resulting bone tunnel with the V
shape; and

passing the two free ends through apertures of a button

and tying the two free ends over the button and on a
humeral cortex with the button positioned over the
second bone socket, to secure the native biceps into the
resulting bone tunnel having the V shape.

2. The method of claim 1, wherein the first and second
cannulated tubes are integral to the plate and form an angle
of 60 degrees relative to the plate and to each other.
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